SUMMARY Responses in vitro to partially purified porcine leucocyte catabolin were studied in pig synovial fibroblasts. In serum-free cultures catabolin was found to stimulate secretion of prostaglandin E2 (PGE2) in a time and concentration-dependent manner. The initial stimulation of PGE2 secretion occurred only after a latent interval of six hours. In the same cell line catabolin was found to have no effect on the production of cyclic adenosine monophosphate (cAMP) at times ranging from 30 s to 20 min, even at concentrations up to 15 times greater than that required to promote accelerated release of glycosaminoglycans from cultured bovine nasal cartilage. It is therefore concluded that in pig synovial fibroblasts catabolin evokes a delayed secretion of PGE2 but does not alter cyclic AMP production.
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Progressive resorption of articular cartilage is a prominent feature of most of the chronic arthritides and is generally thought to account for much of the joint deformity and loss of function which characterise these diseases.' Despite general agreement about the need to prevent this loss of cartilage, limited knowledge of the precise mechanisms responsible for its resorption continues to hamper the development of logical strategies for preventing this degradative process. Recent research has focused on the possible role of cell messenger proteins which appear to mediate cartilage resorption in vitro.2-These include pig catabolin, an acidic protein (pl 4.9) with a molecular weight of 21 000, produced by pig mononuclear cells when they are cultured with concanavalin A.5
Catabolin has been shown to induce resorption of proteoglycans in various types of cartilage, including porcine and human articular cartilage.6 7 Recent studies have confirmed that purified porcine mononuclear cell catabolin is a form of interleukin 1. The effect of catabolin on cellular cAMP production was investigated in porcine synovial fibroblasts subcultured from the same cell line. Experiments were performed in 35 mm Linbro multiwell plates. When the fibroblasts were confluent culture medium was removed, and the cells were washed twice in Gey's balanced salt solution and then incubated in air for two hours in DMEM supplemented with 20 mM HEPES (N-2-hydroxyethylpiperazine-N'-2-ethanesulphonic acid), 2-4 mM theophylline, and 4 mM glutamine. The fibroblasts were then exposed to identical medium with either no further additives (negative control), prostaglandin E2 0-5 FM (positive control), or catabolin. At appropriate times (see 'Results') the cells were fixed in 0.5 ml of 6% trichloroacetic acid (TCA). After one hour the cAMP extracts were transferred to lx 75 mm glass test tubes and the TCA was removed with diethyl ether (four volsx4). Protein precipitates were solubilised in 1 ml of 2 M NaOH and stored at -200C until assayed.
CYCLIC AMP ASSAY
Cyclic AMP was measured by the radioimmunoassay method of Steiner et al. 12 The standards were treated with 6% trichloroacetic acid in an identical manner to the unknown samples. Blanks, standards, and unknown samples were individually succinylated with fresh reagent prepared by dissolving 1 mg of succinic anhydride (Sigma) in 1 ml of dry acetone (AR) and adding this to 5-6 M di-isopropyl triethylamine (Sigma) 100:46, v/v. The assays were performed in duplicate in disposable polypropylene (10x 75 mm) tubes. Each tube contained (in order of addition) 100 RI of cAMP antibody (Miles Labs) at a dilution (1:16) sufficient to bind 55-65% of the labelled ligand and 100 RI of tracer (10 Purification of thawed medium was carried out with (Sep-pak, Waters) octadecylsilyl silica columns by a method modified from that of Powell.'3 100 iil aliquots of medium were diluted with 0-2 M citric acid (pH 3) and loaded onto columns preequilibrated with diluted (approx 0-1 mM) HCl (pH 3). The columns were then washed with 10 ml of 2% ethanol/water to remove polar material, and 10 ml of petroleum ether (AR, b.p. 40-60°C) to remove any non-polar lipids and fatty acids. The prostaglandins were then eluted in 5 ml of methyl formate (Aldrich). Preliminary experiments gave recoveries of 87.3+7-7% (SEM) (n=6), and subsequent assay values were corrected accordingly. The methyl formate fractions were collected in plastic vials and evaporated to dryness under reduced pressure at room temperature. Prostaglandin fractions were redissolved in 2 ml of assay buffer (0-01 M sodium phosphate pH 7.3, 0-1 M Na3N, 0-1% bovine gammaglobulin), and 100 RI samples were assayed in duplicate by the Seragen radioimmunoassay procedure as described in the manufacturer's instructions. The rabbit PGE2 antiserum used in the assay had the following cross-reactivity profile at 50% maximal binding; PGE1 100%, PGA2 6%, PGA1 3%, 6-keto PGE, 1%, PGF2a Concentration-response studies indicated that the stock preparation of catabolin was active at 60 nl/ml (pIll) of culture medium (Fig. 1) . Maximal resorption of proteoglycans (measured by release of glycosaminoglycans into the medium of cultured bovine nasal cartilage discs) occurred at 100 nl/ml (pil/) of culture medium. (Catabolin concentrations are subsequently expressed in units per ml. One unit is here defined as that quantity of catabolin which produces a 100% increase in release of glycosaminoglycans over that observed in controls.) 100- studies performed at nine hours indicated that the increment in secretion was concentration dependent (Table 1) .
CYCLIC AMP
In both short (0-180 seconds) and long (3-20 minutes) time course experiments a high concentration of catabolin (15 units/ml) did not significantly alter intracellular concentrations of cyclic AMP (Figs 3 and 4) . In contrast, 0*5 FM PGE2 stimulated a marked increase in cAMP in agreement with previous results. 16 Likewise no significant alteration in cyclic AMP production was observed at 0-5 or 3 minutes in fibroblasts exposed to concentrations of catabolin ranging from 1-5 to 75 units/ml (Table 2 ). Gowen and associates, who have shown that partially purified human interleukin 1 stimulates bone resorption, found this to be independent of prostaglandin production. 23 Thus there is evidence in vitro that catabolin and related molecules stimulate prostaglandin secretion by connective tissue cells, but this does not account for the many activities ascribed to these cytokines, and it remains for further research to clarify their precise mechanism of action.
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